Investigation on the Toxic & Teratogenic Effects of GRAS Substances on the Developing
Chick Embryo Phossphated Mono & Di-glycerides No Date
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. riied by the Food and Drug Administration
Ll oYy il: on the noture and source of these
cown in Taole 1, ALl substances were stored at room temperature
they werce used, excent that the Tropyl gallate and rhosphated

- i dlesdecerides vere leut under refrigeration. Most of the substances

i Dulinide colvent or suspended in a guitable liquid for

Iolertion inte fertile e In one instance the substance wag injected
SLrLliyowitlont o it or eoarrier,  Snecific information about sclvents,
A1t o the gubstoncces ond vroblems peculiar to individual substances will

¢ civen under specific rrotocol for each substance tested.
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Fertile eggs used in these investigations were from a specific
rtthogen free flock of Dekalb 161 egg broduction type chickens fed a breeder
retion free of antibiotics or other drugs. Eggs were stored at 55° F and a
relitive humidisy of £0 vercent for O to 5 days prior to use. Eggs were allowed
t¢ reach room temperature, uloced on plastic flats and subjected to ultraviclet
irradiation for 30 minutes. The top of each €gg was cleansed by a cotton swab
caturated with 70 percent ¢thencl, a small hole was drilled over the air cell
through the shell and the test Substance was injected with the aid of a 0.25 m].
wuberculin syringe fitted with a suitable needle. All equipment and glassware
sed to handle the test substances or their solutions or suspensions were
cterilized by auto claving and every attempt was made to avoid microbiological
contaminztion of the €zgc. Following injection the hole in each egg was
sealed by a drop of flexible collodion and the €ggs were set in or returned to
the incubaters. Jamegvoy liodel 252 Incubator-Hatchers were used and maintained
& 1009 ¥ dry bulb temmerature and 840 F wet bulb temperature during the first

DR [ A TR ATVt | cutomatically each 4 hours. Eogs
were canaled perioudealiy o renove desad cmoryos and all embryos were examined
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sor stage of develorment nd cbvious defects. After 18 days of incubation viable
LRI eoe 1pnod edoLoeonuchine Laskets and hatching temperature wag reduced
te 05,50 w dry ulb resding ang furidity was increased to a 9CC F wet bulb

- { RERS Lty chicls were examined for abnormalities and
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: arin stained to exnamine them for skeletal defects.
Tor cucn subsbance studied) were sacrificed and samoples of

crvdes vere eloey
ey emtryos (S0
liver, muscle, bursa, bruin, eye, Spleen, heart, pancreas, lung and Xidney

wore taken and {ixes in fermolin, ILater tigsues were embeded in paraffin, cut,
stained and mownted for histovetholosical examination. Each sample was done

<1 duplicate and hence o total or 1U,000 tissues were examined for lesions.

Freliminary rance finding experiments were conducted to find the
doses of the test substances shat could be used in censtructing dose response
eurves for toxicity as measurcd by embryonic mortality. In two cases, the test
Suvstance was non-toxic in the largest dose that could be accommodated by
“njection.,  Gpecific dose resnonse experiments using 100 or more eggs per dose
md 5 or more doses of the test substance were conducted at a minimum of 3 time
Intervals to obtnin the toxicity data reported. Solvent or sham injected
controls and untreated conirol groups of €ggs were used with each experiment,
In come cuces, e:rtra trials were conducted to provide embryos for examination at
sriticeal doses off the Leot substances in order to further evaluate teratogenic
resronse and obtudn additional data on the naturc of embryonic defects.




Ll

wcent that from the range finding

the experiments (e
data sheets vrovided (¥DH form o572, 25728 and
i Lol nine Lypes of ducw

ta vere provided by FDA

sulto pre:ented and interpret&tions made are

the ol

re
supnaries.




Table 1

7oA Twedect Test Substoneecs

et cubodenee snd Tdentifleation Compound No.

1. ILoctore, idible 000063423
Ternoot Delries, inc.
~rpleton, wWisc.
2. roryl sellate Lot 337 000121799
3. Ccdlwn Ascerbate, U.S.E. FCC 000134032

SPRSEEL S ST e W
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Hoffmenn-LiRoche Inc., Nutley, N. J.

FDA 3167 73(C)

L. Codius BErytheorbate F.C.C. 977052064
Lot No. 83hu72 Y o )
FDA 3167 73(C)
Hoffmann-Lakoche, wutley, N. J.

5. 0il Nutmeg NF, East Indian MX 8008455
Fritzsche Dodge & Olcott, Inc.
71-28 New York, Ii. Y.

6. Zinc Sulfate - Rayon Anhyd. 007733020
Lot # 213:R Monohyd. 007446197

Jirsinio Shemiconls., Inc.

007772998

ORNE

3. Tale 5.0 slul, Whitioeker, Clark 010101390

Q. Capeb DBesn Gum FRA71-1L PM 9000402
10.  Fhosphaved Mono- ang Di-Glycerides 977051323

Lot No. 120

Witco Chemical Organics Division
New York, N. Y.

EMCOL DT0-59C
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General Discucsion and Commarisons:

o Lrosoves Loxieliy of the ten compounds tested is
ITe S cRRIRE BRRS Lowiedits o evela

. : : ted by the air cell route of injection
¢r dncuvstion, which was the most rensitive for most of the substances

SV TSN AN
Tel it nmy ve seen that the Test subgstances con be divided into 3 categories
cf texicity. Sub

ances highly toxic are zinc sulfate, propyl goallate and

s was encountered with sodium ascorbate,
st lc smos ond stoanncus chloride, Those substances of
were lactose, talc and phosphated mono- and di-glyceride.
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lovw toxicity

wille

roct of the substances tested vroduced general embryo toxic response
szeites snd/or edema excent for lactose and talce at the doses tested. Some
orecific structural defects were noted and seemed to be related to certain
substances a@s shown in Table ii.




Lab b4

ol

Table il

Jenporison of Ten Substonces Tested
tfor Texzicity and Teratology

ICs0 via Specific
Substance air cell at Abnormalities
Tected % hrs. Noted
Lactose very large none
Fropyl Gallate 13 mgs./kg. Ascites, edema, celosomia.
Sodium Ascorbate 100 mgs./kg. Ascites, edema, celosomia,
liver histopathology, head
defects.
Sodium Erythorbate 84 mgs. /kg. Ascites, liver histopathology.
0il of Nutmeg 240 mgs. /kg. Ascites, edema, celosomia,
dwarfism.
Zine Sulfate b mgs./kg. Ascites, edema, celosomia,
dwarfism.
Stannous Chloride 120 mgs. /kg. Ascites, edema, celosomia.
Talc 200 mgs. /kg. none
Carcb Rean CGum 23 mgs./kg. Anophthalmia, phocomelia, micro-

wi2ta, terticollis, celosamia.
Thosphated lcno-
and Di-Glycerides 3000 rgs. /kg. Ascites, anophthalmia,
bruchygnathia.
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¥, FPHOSLIATED MONO- AND DI-GLYCERIDES
Srecific creiorel:

Thic oubstance was o VEry hizh vigcosity liquid at room temperature.
T dissclved in chloreforn-rmethanol (2:1) for yolk injection and the volume
£ +he colusion was varied to achieve different dose levels. For air cell
tyoLlon, 1o solvent Wi used because the chloroform-methanol mixture
cute of injection and a large hypodermic needle
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(13 pgauge) could be used to inject the substance in various amounts without a
colvent curricer. o attert wog nade to sterilize the solution or the substance
sue bo lidued stability.  ldne doge levels of phosphated mono- and di-glycerides
were —eoted at voth O and o6 hrs. of incubation and via both air cell and yolk

routes of administration.

Results:

The data for phesphated mono- and di-glycerides is presented in Tables
37-40. TFercent mortality was increased gsignificantly by air cell injection at
rost of the higher levels of cdrministration. This effect was greater when the
substance was given at O hr. in contrast to the effect observed at 96 hrs.
volk injections resylted in high solvent mortality and no significant increase
in percent mortality due %o the test substance was noted except at the highest
level when given at O hr. of incubation. It appeared that most levels of the
test substance served to reduce the toxicity of the chloroform-methanol solvent
because many significant weduchions in mortality were noted at the lower doses
of the vhogrhated mono~ and di-glycerides. Compared to the low levels of the
tept gub-tence, mortality tended to as more test substance was

SRS SPGB I SR gL 24 <oz ineresced significantly by
ploller LEvedd ws URGU wheeiady el Civen Vin oo Gas eoide S0 Liuenie Was
e due te yolx ia e stion.  Only when given at O hr, via the air cell
Gohoch dew-loood i ootk moooe nnd di-clycerides significantly increage
S_yol, sonortisivics. oo only generud enoryonic welect reluted to trectment
ATV wetads s e v fecouontly with alr cell administration. An increase

in defects ol Lo boui
Jevels of oir celdl injecbticn corticulerly at O br. The
anophthalmic and brochyonathia,

‘v{ eye wore noted in the H-35-V- category at the high
specific findings were

Discussion:

In contrast to most substances tested, the phosphated mono- and
di-glycerides were niore toxic via air cell ingjection at O hr. than they were
at 98 hrs. ol incubation. Cnly with air cell administration was o clear cub
relationship of dose to toxicity established. This was noted both in terms of
percent mortality and as percent abnormal chicks hatched. No computer
statisbical analysis of the air cell data was provided by FDA but Chi Square
values were hand calculated, Overall this substance was slightly toxic and the
LCs0 at 96 hrs. via the alr cell wac estimated to be =3000 mgs./kg. at O hr.
via the air cell the ICg5p Was ectimated at 1000 mgs./kg.



87

Lab 4

€

RN

1

—r——_




Iab 4

88

N -

s
.-

L=

o~ .

] w4 ~
S
& -
=

S

= o [
T = I
SN
T
P
[l
= -
: . .
-
R +

4

g
P ,
T *. .
P SR
Rl -

o 2%y
-*, -
- .- ’ K
* s
M - . - -y ' -
- L \
, . _ : ,
. . . ..
[ i b F S
LA 4 -




dirv e . H

Cnoootnbed 0 nlicerides i thous Solvent
via Air cell at © lr.

Percent
Number Abnormal Percent
Dose of Compound Injected of Percent 4 Chicks H-S-V-~-L
(mgs./kg.) (mgs./eqq) Eggs Mortality Hatched Abnormalities
Control lione 356 10.36 7.25 1.03
“olvens None 109 16.51 8.25 1.83
400 20.0 30 46.66 10.00 0
- ! 1=
300 Lo.o 30 70.00 6.66 6.66
1,000 50.0 79 32,017 7.59 1.26
1,200 60,0 2k 57,142 25.00 0
. L -
PRSI i i FasRS . 5.].2
, 1 .. P
1,00 , 2 0. 16.606 .66
| ) R REN-F
2,000 L | 1L ; 75457 18,287 10.00°
]
. R ¢ ! . &
RPN 12500 ? ~ ; (f «31 1@.&22 10.523
. - o . . ~ 2a
3,000 | 15G.0 ¢ 73.41 15.18 6.32
| | :

1 pitference Irom control jrou. is highly significant

1o Difference from control group is significant

D

=% ipference trom conirul groun is significant

3 pifference from control group is highly significant
Lo computer probit analyols availuble on regression

5 X X .
lo computer probit analysis available on regression



Tuple O
A ‘L-- [N N
UL N S

I PCOIGERT IR VAR

Percent
Wumber Abnormal Percent
Dose of Corpound Injected of Percent 4 Chicks H-S-V~L
(mgs./kg.) | (mas./egq) Eggs Mortality Hatched Abnormalities

10,35 7.25 1.03

N

Contrel aone o7

Jolvent none 110 14,54 7.27 3.63

4oC.0 20,0 20 12.33 3.33 0

10.00 3.33

Cao
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C
c
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a 10.12 5.063
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200,60 oC. 0 30 AV 13.33 0

) la _

1,500.0 5.0 5o 31,257 15.00 1.25
~ ,2a

38.53 19.26 4.58

-
.50 00,507 2.50

(9]
()
)

PioCepence Do Conured reun ig hirhly sigpiticunt

S prerenou ok conorol o rrous 1o clgnirienne

<% s prencnce Urom conoec L croup 1s cignificant
SN
i
1
S S . e . . . . .
Lo conpuier rrobit anasdysls syailable on reprefslon
L

No conputer provit analycis avedilable on regression
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{hoopheted 1 Clycerides in Chloroform - Methanol
via Yolg at u lir.
Percent
Number Abnormal Percent
Dose of Compound Injected of Percent Chicks H-5-V~L
{mgs./kqg.) {mgs. /eqgq) Eggs Mortality Hatched Abnormalities
Control ilone 266 10,36 7.25 1.03
Solvent None 108 55.55 13.88 5.55
320.0 16.0 30 36.06 3.33 0
6400 32.0 09 27,587 3.1 0
800.0 Lo.0 72 Li.77 7.59 3.79
950.0 48.0 30 23.33" 0 0
1,206.0 50.0 80 45.00 2.50°2 0
1,280.0 6L, 0 29 Ly, G2 2k.13 3.44
1,0600.0 80.0 109 42,20 4. 585% 0.91
2,000.0 100.0 20 57.5 12,50 3.753
2,400.0 120.0 30 71.25%% 8.75 1.25

Difference rTrom control proup is highly significant

1a

sifference from control croup is significant

2a ..o . : . s
< Difference irom control sroup response is significant

.,
NS

oW

NS - F(Cn

B outside Ruamge - too few points on curve

1.) < F (.05)
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eophinbed in Chloroform - Jlethanol
Percent

Number Abnormal Percent
Dose of Compound Injected of Percent 4 Chicks5 H-S-V-L
(mgs./kg.) {mags./eqq) Eggs Mortality Hatched Abnormalities
Centrol licne 556 10.36 7.25 1.03
Sclvent lone 109 36.69 9.17 0
320.0 16.0 29 10,3472 0 0
. _ 1 .
640.0 32.0 30 3.33 6.66 0
800.0 40.0 80 12.501 6.25 1.25
960.0 LS.0 30 13,537 0 0
1,200.0 60.0 77 11.681 3.89 0
1,230.0 64.0 30 16.65 23.33° 0
1,000.0 80.0 1co 17.u31 18.34 0.91
- , IR A, . la
2,020.0 100.0 Co 21.25 16.25 0
2,400.0 120.0 IO 22,73 16.98 2.53

|

Pifference Tran test coutrol srouy is hicshly significant

1o .. .
Difference rrom test cenlrel crowy is significant
e
N3
2
° NS

A

Slore is nermiiidv

[¢]



Lab U4

pIeLE RIS for ond Jome
< he ten compounds tested is
s X wir cell route of injection
for most of the substances

o diviied into 3 categories
4a0 psulfate, propyl gallate and

Loderate boricity wus encountered with sodium ascorbate,
stmes and stomnous chloride. Those substances of
d di-glyceride.
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hote, ¢il of m
re lactese, tele and phosphated mono- an

scdium crn

low toxicity we
substances tested produced general embryo toxic response
and talc at the doses tested. Some

Host of the
seencd to be related to certain

o edorn encert for lohctose
syecific strucvural sefects were noted and
substances as shown in Table ii.
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Table 11

4T

ol Ten

“ybgtunees Tected

: G
for Toxicity and Teratelooy

IC50 via Specific
substonce air cell at Abnormalities
Teshod o6 hra. Noted

Lactcce
Propyl Gallate

godium Ascorbate

godium Erythorbate

0il of utmeg

Zine gSulfate

gtannous Chloride

very large
13 mgs./kg.
100 mgs./kg.

8l mgs./kg.
240 ngs. ke
4 mgs./ke.

120 mes. /kg.
200 nos. /kg.

B
D hligioey Sifsy e

~.3000 mgs. /ks.

none
Ascites, edema, celosomia.

Ascites, edema, celosomia,
1iver histopathclogy, head
defects.

Ascites, liver histopathology.

Agcites, edema, celosomia,
dwarfism.

Ascites, edema, celosomia,
dwarfism.

Ascites, edema, celosomia.
none

Anovhthuliria, phocomelia, micro-
melic, tcrticollis, celosomia.

Ascites, wnovhthalmia,
brachygnathia.




